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REMARKS 

The Office Action dated September 10, 2004, has been received and reviewed. 
Claims 1-12 and 14 are currently pending and under consideration in the 
above-referenced application. Each of claims 1-12 and 14 stands rejected. 

Reconsideration of the above-referenced application is respectfully requested. 

Preliminary Amendment 

Please note that a Preliminary Amendment was filed in the above-referenced application 
on March 4, 2004, but that the undersigned attorney has not yet received any acknowledgement 
that the Preliminary Amendment has been entered into the Office file for the above-referenced 
application. If, for some reason, the Preliminary Amendment has not yet been entered into the 
Office file, the undersigned attorney would be happy to provide the Office with a true copy 
thereof. 

Objection to the Title 

The title of the above-referenced application was objected to for not accurately reflecting 
the subject matter to which the claims are directed. 

The title has been revised to reflect the subject matter recited in the claims. Accordingly, 
withdrawal of the objection to the title is respectfully requested. 

Objections to the Specification 

The specification was objected to because the term "features" is purportedly unclear. The 
"features" to which the Office is apparently referring are "features 29" of a mask 28, which is 
discussed, among other places, at paragraph [0040] of the specification. 

Paragraph [0040] has been amended to provide an example of the "features 29" 
mentioned therein. Specifically, paragraph [0040] has been amended to indicate that walls that 
define apertures of the mask 28 are an example of the "features 29" referred to in that paragraph. 

It is respectfully submitted that the revision to paragraph [0040] does not introduce new 
matter into the above-referenced application, as one of ordinary skill in the art would readily 
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appreciate that the only features of masks used in semiconductor device fabrication processes are 
the solid portions of such masks and the walls of such solid portions that define the apertures 
through such masks. See, e.g., Peter Van Zant, "Microchip Fabrication," pages 162-167 
and 237-239 (2d Ed, 1990). 

The specification has also been objected to because it allegedly does not provide support 
for the recitation of "at most about VA in-film particles or surface roughness features per square 
millimeter of surface area" in independent claims 1 and 8. 

It is respectfully submitted that the specification does provide support for this subject 
matter. Specifically, the specification, at paragraph [0019], for example, discloses semiconductor 
device structures that have "an imperfection density of less than about 40,000 particles of 
about 120-150 nm dimension per eight inch diameter semiconductor wafer . . ." It is evident 
from paragraph [0019] and elsewhere in the specification of the above-referenced application that 
"imperfections" include "in-film particles and non-uniformities." Simple geometry and 
mathematics may be used to determine the maximum number of such imperfections per area. 
Since the diameter (d) and, thus, the radius (r) (r = d/2) of an eight inch diameter semiconductor 
wafer are known, the area (a) of such a wafer may be readily determined (i.e., a = n r 2 ). Eight 
inches is equivalent to about 200 mm. Thus, an eight inch diameter wafer may also be referred to 
as a 200 mm diameter wafer. The radius of such a wafer is 4 inches, or about 100 mm. The area, 
in square millimeters (mm 2 ), of such a wafer is about 31,400 mm 2 (more precisely, 32,429 mm 2 ). 
The maximum imperfection density per square millimeter may then be determined by dividing 
the total maximum imperfection density per eight inch wafer by its area, in square millimeters 
(i.e., 40,000 particles or surface roughness features / 3 1,400 mm 2 ). The result is a maximum 
imperfection density of 1 .27, or about 1 particles or surface roughness features per square 
millimeter. 

Therefore, the specification of the above-referenced application clearly provides support 
for the recitation of "at most about 1 % in-film particles or surface roughness features per square 
millimeter of surface area" in independent claims 1 and 8. 
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The specification has also been objected to for assertedly failing to provide support for 
the recitation of "times the sum of x, y 5 and z" in claims 4 and 11. 

Exemplary support for this recitation is provided in paragraph [0034] of the specification. 
In particular, paragraph [0034] states than x + y + z may equal 1, and provides exemplary ranges 
and values for each of x, y, and z. Thus, it is apparent from such disclosure that the relative 
values of x, y, and z and, thus, the relative amounts of Si, O, and N may be determined by 
multiplying the value ranges provided in claims 4 and 1 1 by the sum of x, y, and z (e.g., one). 

As such, it is respectfully submitted that the specification of the above-referenced 
application supports the subject matter recited in claims 4 and 11. 

In view of the foregoing, withdrawal of the objection to the specification is respectfully 
requested. 

Claim Objection 

The Office has objected to independent claim 8 for reciting "nonometers." This was 
merely a typographical error which has been corrected by revising independent claim 8 to recit 
"nanometers." Additionally, another typographical error in independent claim 8 has been 
corrected by replacing the term "of on line 4 with "or." 

It is respectfully requested that the objection to independent claim 8 be withdrawn. 

Rejections Under 35 U.S.C. § 112, Second Paragraph 

Claims 1-12 and 14 have been rejected under 35 U.S.C. § 112, second paragraph, for 
allegedly being indefinite. 

It has been asserted that several elements of claims 1-12 and 14 are indefinite. 

In particular, it has been asserted that the recitation of "at most about 1 l A in- film 
particles" in independent claims 1 and 8 is indefinite. When read in context, it is clear that 
independent claims 1 and 8 recite that there may be, on average, a maximum of about 1 X A in- film 
particles or surface roughness features per square millimeter of surface area of the srecited 
semiconductor device structure. Thus, the recitation "at most about 1 l A in-film particles" in 
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independent claims 1 and 8 complies with the definiteness requirement of 35 U.S.C. § 1 12, 
second paragraph. 

It has also been alleged that the recitation "roughness features ... per square millimeter 
of surface area" is indefinite. Again, when considered in context, it is clear that independent 
claims 1 and 8 are merely defining a maximum average number (VA per square millimeter) of 
in- film particles or surface roughness features that may be present on the surface of a 
semiconductor device structure. Therefore, one of ordinary skill in the art would consider the 
recitation "roughness features . . . per square millimeter of surface area" to be definite. 

The Office also asserts that the recitation "in- film particles or surface roughness features 
of at least 120 nanometers size . . ." in independent claim 8 is indefinite. It is not understood 
how such an asserted could be made. The dimension set forth in independent claim 8 (i.e., "at 
least 120 nanometers") is abundantly clear. This number refers to a dimension, or the size 
across, an in-film particle or surface roughness feature. The specification of the 
above-referenced application includes a lengthy discussion of various examples of the types and 
sizes of imperfections, including in-film particles (e.g., contaminants - see, e.g., 
paragraph [0014]; imperfections in a fabricated layer — see, e.g., paragraph [0036]; etc.) and 
surface roughness features (e.g., non-uniformities on the surface of a material layer - see, e.g., 
paragraph [0019]) having a dimension of about 120-150 nm, that are reduced in number and 
density when the processes that are disclosed in the above-referenced application are effected. 
Accordingly, the recitation of independent claim 8 "in-film particles or surface roughness 
features of at least 120 nanometers size . . ." complies with the definiteness requirement of 
35 U.S.C. § 1 12, second paragraph. 

The phrase "measurable particulates" in claims 5 and 12 is also purportedly indefinite. 
One of ordinary skill in the art would readily understand the characteristics (e.g., size, 
composition, etc.) of particulates that would render them measurable or immeasurable. For 
example, "measurable particulates" may have dimensions of less than about 120 nm (see, e.g., 
paragraph [0018]), or dimensions of about 120 nm to about 150 nm (see, e.g., paragraph [0019]). 
Therefore, claims 5 and 12 are sufficiently definite to meet the requirements of 35 U.S.C. § 1 12, 
second paragraph. 
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It has also been asserted that the phrase "times the sum of x, y, and z . . " in claims 4 
and 1 1 is indefinite. Paragraph [0034] of the specification uses these values in an exemplar}' 
manner to indicate the relative percentages of Si, O, and N that are present in a material, where 
x + y + z = 1 . Of course, one of ordinary skill in the art would readily understand that x, y, and z, 
which respectively denote the relative numbers of Si, O, and N atoms present in a molecule or 
material, may in reality only be whole numbers. It is inherent that the fractions of Si, O, and N 
atoms present in a material is equal to the respective numbers {i.e., x, y, and z) of each of Si, O, 
and N atoms present in the material, divided by the total number of atoms present in the material 
{i.e., x+y+z). Inversely, the number {i.e. t x, y, and z) of atoms of each of Si, O, and N in a 
particular material may inherently be determined by multiplying the fraction or percentage that 
corresponds to that type of atom by the total number of atoms present in the material {i.e., 
x+y+z). 

For example, from the description provided in paragraph [0034], one of ordinary skill in 
the art would readily recognize the variations of Si x O y N z that would fall within the scope of 
claims 4 and 11. Examples of materials that fall within the scope of claims 4 and 1 1 include 
Si 2 ON (where x+y+z=4, x (2) = 0.5 x 5, y (1) = 0.25 x 4, and z (1) = 0.25 x 4), Si 3 ON (where 
x+y+z=5, x (3) = 0.6 x 5, y (1) = 0.2 x 5, and z (1) = 0.2 x 5), and Si 3 0 2 N (where x+y+z=6, 
x (3) = 0.5 x 6, y (2) = 0.333 x 6, and z (1) = 0.167 x 6). 

As claims 4 and 1 1 recite this inherent concept very clearly, there does not appear to be 
any basis for the Office's assertion that this recitation in claims 5 and 12 is indefinite. Therefore, 
claims 4 and 1 1 comply with the definiteness requirement of 35 U.S.C. § 1 12, second paragraph. 

Claims 2, 3, 6, 7, 9, 10, and 14 have been rejected merely for depending from rejected 

claims. 

In view of the foregoing, it is respectfully requested that the 35 U.S.C. § 1 12, second 
paragraph, rejections of claims 1-12 and 14 be withdrawn. 

Moreover, the specification of the above-referenced application provides some guidance 
as to the meanings of the phrases "in-film particles" and "surface roughness features." 
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Rejections Under 35 U.S.C § 103(a) 

Claims 1-12 and 14 stand rejected under 35 U.S.C. § 103(a) for reciting subject matter 
which is assertedly unpatentable over the Prior Art depicted in Fig. 4 of the above-referenced 
application (hereinafter "the PA"). 

The standard for establishing and maintaining a rejection under 35 U.S.C. § 103(a) is set 

forth in M.P.E.P. § 706.02(j), which provides: 

To establish a prima facie case of obviousness, three basic criteria 
must be met. First, there must be some suggestion or motivation, 
either in the references themselves or in the knowledge generally 
available to one of ordinary skill in the art, to modify the reference 
or combine reference teachings. Second, there must be a 
reasonable expectation of success. Finally, the prior art reference 
(or references when combined) must teach or suggest all the claim 
limitations. The teaching or suggestion to make the claimed 
combination and the reasonable expectation of success must both 
be found in the prior art, and not based on applicant's disclosure. 
In re Vaeck, 947 F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 

It has been asserted that, while the PA does not teach or suggest "at most about 1 X A 
in-film particles or surface roughness features . . . per square millimeter of surface area," "[t]he 
law is replete with cases in which the difference between the claimed invention and the prior art 
is some range or other variable within the claims" Office Action, page 4, citing In re Woodruff 
919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). It has been further asserted that "In such a 
situation, the applicant must show that the particular range is critical, generally by showing that 
the claimed range achieves unexpected results relative to the prior art range." Id. 

This law has not been properly applied. M.P.E.P. § 2144.05, where Woodruff is cited, 
and Woodruff itself are limited to cases where a range recited in a claim overlaps a range in the 
prior art. The Office has not submitted any prior art that teaches or suggests a range that overlaps 
the ranges recited in independent claims 1 and 8 of the above-referenced application. Nor has the 
Office provided any other prior art teaching or suggestion that would tend to show that a 
semiconductor device structure including a layer comprising silicon nitride and "at most 
about 1 Va in- film particles or surface roughness features . . . per square millimeter of surface 
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area 55 would have been obvious to one of ordinary skill before the priority date for the 
above-referenced application. 

Therefore, the Office has not established a prima facie case of obviousness against either 
independent claim 1 or independent claim 8. As such, under 35 U.S.C. § 103(a), independent 
claims 1 and 8 are both allowable over the PA. 

Claims 2-7 are each allowable, among other reasons, for depending directly or indirectly 
from claim 1, which is allowable. 

Each of claims 9-12 and 14 is allowable, among other reasons, for depending directly or 
indirectly from claim 8, which is allowable. 

Claims 5 and 12 are additionally allowable because the PA does not teach or suggest a 
semiconductor device structure that includes a first layer that "is substantially free of at least one 
of measurable particulates and surface roughness. 55 

Claim 6 is further allowable because the PA lacks any teaching or suggestion of a 
semiconductor device structure that includes a layer comprising silicon nitride that includes "at 
most about 1 l A of at least one o particles and surface roughness features of at least about 120 nm 
dimension per square millimeter of surface area. 55 

For these reasons, it is respectfully requested that the 35 U.S.C. § 103(a) rejections of 
claims 1-12 and 14 be withdrawn, and that each of these claims be allowed. 



12 



Serial No. 10/715,227 

CONCLUSION 

It is respectfully submitted that each of claims 1-12 and 14 is allowable. An early notice 
of the allowability of each of these claims is respectfully solicited, as is an indication that the 
above-referenced application has been passed for issuance. If any issues preventing allowance of 
the above-referenced application remain which might be resolved by way of a telephone 
conference, the Office is kindly invited to contact the undersigned attorney. 




Brick G. Power 
Registration No. 38,581 
Attorney for Applicant(s) 

TraskBritt 

P.O. Box 2550 

Salt Lake City, Utah 84110-2550 
Telephone: 801-532-1922 

Date: December 10, 2004 
BGP/nj:rmh 

Document in ProLaw 
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